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SOURCE: Kigshirev., Universitet. Uchenyye zapiski. v. 49, 1961; 19-25

- TEXT: The author continues previous work (Uch. zap. KGU 55, 183, 1960)
in which he atudied the photo-ionization of an F'«center. Here the
excited spectrum of an F' center is calculated and the polaron wave
function of this spectrum is derived more exactly than before. ' The
Hamiltonlan of the crystalﬁsxeffectiva-mass repvasentation

H" - -— (A, + 8;) +ay(ry) + aa("a)""“u(’u)"‘EAu (’1)%

(1)
+2An {r))g. +8= 2(9:— T)'

and thé approximate wave function of the grouud state, rewritten in
_variables of the polaron theory
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 Woen (i T2b0)=Trr(r) e (rs) 0,(8) [T 00 lg —ripy. (2)

(ef. ZhETF, 21, 11, 1951), are used to investigate the state of an F'
center in which one of the electrons is excited."?b,(r) is the wave
function of an electron localized in an F' center and :f( ) is an

>approx1matdvewavee function, determined from the varlation of

H = fe. 0=t + B5ay =g w0 di.

(3);
M, is the polaron effective mass and 1% ‘are the wave furictions of the
“harmonic oscillators of the lattice.
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W("u ry 9 )""Ux("x)"'uu("u)"'zAn("x)(’:'-""‘l-;)+ '
+YaA (r,)(q;-—q,,) L - (6)

L
s

© is taken Es a perturbétion operator. qx .i8 the. displacement of the

equilibrium positlon of lattice. oscillat rs, daused by an aelectiron
localized in the polarization potential well of a polaron, and qk is

that ocaused by an electron locallzed in the F' center. In seroth
approximation

.
R

v (r, e e ), | ( 1,0) .

. ..

H
i

where Y and"Y ars the wave functions of gleotrons localized reapectively

in the polaron and in F-center potential wells.: Thoao funoctions are
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considered as normalized ones. For the adiabatic potential

Flg)=hithy e ___________%(ln DD e z+ E(q. --q.,) - (16)

I/' ""al T

is obtalned I and I, are the adiabatic potentials of F-center and

ez 2
polaron. From the Schrodinger equatlon

d ‘ "'-—— AE Q’x ) + K(%) ox (‘)‘" En--'n;"'l‘ ?#(g) . ) (25 ) .

whose solution is the polaron wave function ﬁ"f) and whose potontial
given by
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‘  eBpeet) (e e o '
K(5)== o i)‘ e ' —e )n | o }
, *';(f%-;['re"Y"'+(2x’—l)e ], (@) o
ST - (26),
5¢c . : : i

l' the discrete level of the polaron ground state is oalculatcd, i. e. the '

' variation of E(B) is determined:

E(B)_S%(g)[__,__awk(w l?x<5)dte=min. - ~ (28) |
O Ty am (29)
4 9- 20 et el G e oo
A G 'B=fl_(2“""“.%é’9"' ‘aly ST S (30)
S D e A :
HEETRA Mgt~ 5o o RRD e (34
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Y
PolE) = ;,%:e«fp(— ge). (27).

(29) is minimized numerically for NaCl (B/a =3.4), KC1 (3.0) and KBr (2.7)

and for E. ~0.053, -0.029 and -0.021 ev is obtained. For the potential
energy L ’
*'.- 'K(E)={—.lK(°) o E<h -

. o npu E>E.,,~-. : (32)

5 QP —3p -+ 1) ‘
K(O) = A "o —DE—

pet o ’ o - (33)
e’ . '

. .A‘__
o | _ (34)
with §6 = 0.32 & (¥acl), 0.44 & (kc1) and 0.73 & (KBr) the following

4
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is obtained: K(0) = <0.11 ev (NaCl), -0.058 ev (KC1l) and ~0.051 ev (xnr).
For the continuous spectrum of a polaron in a square potential well

_.‘.:‘E:bist 22; iK(O)l for S(S and ..1( - (2B M /ﬁ)1/2 for f)g’?. Th.ere are;

}
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